In recent years, an increasing interest concerning determination of nitrate levels in food products has been observed, essentially due to the potential reduction of nitrate to nitrite, which is known to cause adverse effects on human and animal health. The main goal of this study was measuring nitrite and nitrate contents of tomato derived products samples commercially available in Iran market in comparison on fresh tomato. Taking fresh and untreated samples was done by going to the chosen areas of recognized farms in Khuzestan, Kerman and South of Tehran province, and a total of456 samples of 8 varieties of tomato products during 5 consecutive months of 2014 -2015 were taken and analyzed. In order to conduct a comparison between the content of nitrate and nitrite in the samples studied, dry matter content was determined according to the association of office analytical chemists (AOAC, 2000). A fifty gram sample of the prepared tomato was blended with 50ml distilled water in a home blender. The mixture was filtered and was passed through a glass 39 column fitted with a tape and filled with activated alumina, in order to separate the color of Chlorophyll and get a transparent solution. The eluted solution by water filtered using 0.45um filter paper in order to eliminate the turbidity and get a clear solution. Nitrite concentration in tomato samples were determined by spectrophotometric methods at a wavelength of 538 nm, and nitrate concentration was determined after reducing nitrate to nitrite by using cadmium column. The different agricultural areas in the different provinces in this research show a significant effect on the nitrate and nitrite contents in tomato samples tested (p<0.003) as nitrate and nitrite content in Tehran farmlands were significantly higher. The highest level of nitrate was found in ketchup by range of: 15.01-167.54 and mean content of 65.73±0.007 (mg/kg FW ±SE). This concentration is significantly higher that other tomato products while in ketchup and pizza sauce the lowest nitrite content was found: 0.10±0.001 and 0.11±0.001 ( mg/kg FW ±SE) respectively and tomato juice packaged samples have the highest level of nitrite.
INTRODUCTION
In recent years, an increasing remarkable concerning determination of nitrate levels in food products has been observed, essentially due to the potential reduction of nitrate to nitrite, which is known to cause adverse effects on human and animal health. Therefore, the screening and monitoring in surveillance of the quality of vegetal products need to be strengthening 1 . Tomatoes are unique fruit vegetables composed of varied types of tissues and have key role in human diet and play a critical role in the perception of texture 2 .
Tomatoes and their products provide an essential source of vitamin C, potassium, and antioxidants (primarily lycopene) present at high concentrations in tomatoes and tomato products, has attracted considerable attention because of epidemiological evidence that suggests this compound may provide protection against cancer and other degenerative diseases 3 .
Nitrates and nitrites seem to be among the chemicals that may cause pollution. Many studies have shown these compounds can threaten the environment and living health 4 . Nitrates and nitrites may accumulate in plants tissues and are very dangerous substances for human health, leading health disturbances (methemoglobinemia). Some epidemiological studies linking intake of nitrate and nitrite with gastric cancer in humans indicated a positive correlation 5 . Exposure to higher levels of nitrates or nitrites has been associated with increased incidence of cancer in adults, and possible increased incidence of brain tumors, leukemia, and nasopharyngeal (nose and throat) tumors in children in some studies but not others. The U.S. EPA concluded that there was conflicting evidence in the literature as to whether exposures to nitrate or nitrites are associated with cancer in adults and in children 6 . Almost 80 % of the earth's atmosphere consists of nitrogen as the most abundant chemical element. Nitrogen is also a key component of essential biomolecules such as amino acids, vitamins, hormones, enzymes, and nucleotides. In living tissues, nitrogen is ranked quantitatively as the fourth most common element behind carbon, oxygen and hydrogen and is an integral part of the nitrogen cycle, which continuously interchanges nitrogen between organisms and the environment 7 . Nitrite (NO 2 ) and nitrate (NO 3 ) are soluble in water and are composed of nitrogen and oxygen atoms. When N-NH 3 or other forms of nitrogen present in water are aerated, they produce nitrate. The presence of nitrate and nitrite in food is related to vegetable consumption 8 . The concentration and amount of nitrates levels in plants will vary depending on the type of vegetable, the temperature that it is grown at, the sunlight exposure, soil moisture levels and the level of natural nitrogen in the soil 5 . The Scientific Committee for Food reviewed the toxicological effects of nitrate and nitrite and established an Acceptable Daily Intake (ADI) of 0-3.7 mg/kg b.w. for nitrate in 1990 8 , retained the ADI in 1995 and derived an ADI of 0-0.06 mg/kg for nitrite 9 . The JECFA completed its most recent review in 2002 and reconfirmed an ADI of 0-3.7 mg/kg b.w. for nitrate and set an ADI of 0-0.07 mg/kg b.w. for nitrite 7, 10, 11 .
The tomato has an increasing consumption in recent years as an important part of the low-energy foods. The Global tomato production (fresh and processing) has increased 291 percent since 1961, reaching 108 million metric tons in 2002 12 . Vegetables form the major daily intake source of nitrates in humans supplying about 70-90 % of the total Intake. This intake depends on the type of vegetables consumed, nitrate vegetable levels and the amount of vegetables actually consumed. When large amounts of vegetables are consumed, which have accumulated high amounts of nitrates, a need thus arises for the systematic control of the dietary intake of nitrogenous compounds 13 . Because of the potential health hazards as a result of high intake of nitrate and nitrite, the determination of these ions content in vegetables has been considered and measured in many countries 1 . In Iran the harvest of greenhouse products including cucumber and tomato is done traditionally and by hand in most of provinces such as Kerman and Khuzestan. More than half of the vegetable's area under cultivation in the country of Iran is in seven provinces of Khuzestan, Fars, Hormozgan, Kerman, Hamedan, Zanjan, Golestan 14, 15 . Among them, Khuzestan has 71077 hectares and 12.73% of the total cultivated area and the first rank devote to it for produced amount and cultivated area 14, 15, 16 .Greenhouse products are harvested gradually and in several harvests. The number of harvesting these products is different in terms of weather conditions in various seasons. The products are quickly carried to market in four seasons after harvesting and there is no special storage at any stage of marketing. The transport of greenhouse products is done by private car and van to vegetable field and by truck for long distances. The main buyers of the product include provincial buyers, wholesalers and shop owners 16 .
The main goal of this study was measuring nitrite and nitrate contents of tomato derived products samples (fruit juice, ketchup, pizza and tomato sauce) commercially available in Iran market in comparison on fresh tomato. Taking fresh and untreated samples was done by going to the chosen areas of recognized farms in Khuzestan, Kerman and South of Tehran.
Study Area
In Iran tomatoes could be cultivated on open farms in the whole of a year because of very different climate exist from north to south of country in the same season, such as, on a winter day in some Northern cities the temperature is by day -5°C and by night -20°C, meantime, in southern cities is +8°C to +25°C. But the winter crop in south of Iran is not suitable to produce paste and peeled tomato because of its poor color, so 95% are consumed fresh, but in summer crop because of ideal climate for tomato cultivation: fully and enough sunny days and large difference between day and night-time temperature tomatoes are produced in good color which results good color quality paste 14, 17 . Tomato (Lycopersicum esculentum L.) is one of the warm season fruits which are sensitive to cold. It is being cultivated in about 17000 ha of Jiroft and Kahnooj areas and an annually production of 450,000 tons, ranking the 3rd tomato producer of the country, after Fars and Khorasan provinces 18 . In this study 30% of samples were collected from Jiroft area located in N: 27o 30' and E: 57o 25', 6259 m height above sea level in Kerman province. The 40 other percent of samples were purchased from 4 major tomato-growing areas of Khuzestan province in southwest of Iran, including: 1) Behbahan, 2) Dezfoul, 3) Andimeshk and 4) Ahwaz. Province of Khuzestan is located in the Southwest of the country, bordering Iraq and the Persian Gulf. Its capital is Ahwaz and it covers an area of 63,238 km (19, 20) and the remaining 30% collected from south farmlands of Tehran province.
Sampling method
A descriptive -analytical and crosssectional study was conducted for determination nitrate and nitrite in fresh tomato crops in Tehran, Khuzestan and Kerman recognized farmlands and also fruit juice, ketchup, pizza and tomato sauce products commercially available in Iran market. 
Quantitative determination of nitrate
For nitrate analysis, sub-samples were chapped and mixed with a food processor. Fifty to seventy grams of sub-sample were weighed and placed into a mixer. Deionized water was added to the samples (nine times than exact the sample weight) and the water and sub-sample were homogenized for 15 minutes (21-24). A 30 gram sample of homogenate was placed in a centrifuge tube, and 0.5 ml of H 2 O 2 was added and the tube was capped and shaked well by the hand after adding H 2 O 2 . All samples were centrifuged at 3500 rpm for 3 min. The supernatant was then separated and filtered with filter paper wattman '" 1 and nitrate concentration in the filtrate was determined calorimetrically by a flow injection analysis system [25] [26] [27] . Nitrate content was expressed as mg nitrate per kg on a fresh weight basis (mg NO3/kg FW) unless otherwise stated. Nitrate concentration in celery was calculated from nitrate content in leaves and petioles separately on the weight of each part.
Quantitative Determination of nitrite
With the AOAC official Methods 973/31. A portion of solution containing nitrite was transferred into a 25 mL volumetric flask. Then 2.5 mL sulfonamide were added, followed by addition of 2.5 mL NAD (N-(1-naphthyl) ethylenediamin. 2HCl).The volume was complete with water and left 15 minutes in order to give time for color development. The absorbance was measured at 545 nm against a blank solution. The nitrite concentration was determined using the calibration curve solutions of 0.2, 0.4, 0.6, and 0.8 ppm NaNO2. The absorbance values were measured at 545 nm.
The calibration curve was constructed by plotting the absorbance vs. the concentration 22 .
Statistical Analysis
Values were expressed as the mean (g/ kg) ± standard deviation (SD). Seasonal differences on the basis of the type of vegetables and crops were determined by student t-test. Seasonal changes were calculated by one way ANOVA and for analysis of the role of multiple factors univariate analysis was used by SPSS 20 .Probability values of <0.05 were considered significant. 
RESULTS

The
DISCUSSION
In humans, dietary nitrate is rapidly absorbed via the stomach and the proximal intestine into the plasma and at least 25% is transported into the saliva. The salivary nitrate concentration is approximately 10-fold that of plasma due to bioconcentration. On the surface of the tongue, commensal bacteria reduce approximately 20% of the secreted nitrate into nitrite) which is then swallowed along with the unconverted nitrate. Healthy adults have a salivary conversion of nitrate to nitrite of normally 5-7% of the total nitrate intake, whereas infants and patients with gastroenteritis who have a higher gastric pH can have a considerably greater conversion rate 28-30. The accumulation of nitrates in vegetables depends on many factors; genetic, agricultural (e.g. type of soil, the dose and chemical forms of nitrogen, availability of other nutrients, herbicide application etc.) and those environmental such as air humidity. Further differences in nitrate accumulation may arise from the time of harvest, vegetation season and storage time. Finding from this research reveals that for the processed tomato products, by arranging the results of mean content of nitrate level, the following order : tomato juice < tomato fruit < tomato paste < pizza sauce < ketchup is remarkable.
According with WHO legislation 31 all the analyzed fresh tomatoes and derived products present nitrate levels lower than those imposed by legislation. In conclusion, they meet the safe limits for toxic elements specified by the food standards and are safe to be marketed and consummated.
The difference amount of nitrate and nitrite in fresh tomato collected from the studied provinces could be related to their ecology conditions as growing conditions like temperature stress (drought), hot or dry winds affect the nitrate accumulation in plants 32 , it has been found that vegetables grown in winter, the time of year with low temperature and less sunlight, has a higher nitrate content 33, 34 .
The nitrite contents of tomato have been investigated in several countries. For instance, in China, the study of the center for food safety in Hong Kong in 2012 shows average concentration of 0.5 mg/kg in Hong Kong 35 . In 2008 in Iran; Ardabil Province, the concentration ranges between ND -0.76 mg/kg 36 . In Romania, the study of Simion et al, in 2008 shows nitrite concentration less than 1 mg/ kg 37 . In Turkey, nitrite average concentration was 0.36 mg/kgin 2007 38 . In Syria in 2013, the amounts of nitrate were within satisfactory limits and even lower than those recorded in numbers of international studies 39 . Despite the fact that presence of nitrate and nitrite in tomato vegetable fruit are in low concentration (<200 mg kg-1 FW) 40 , it can be suggested that the consumption of these products does not pose a health risk for the consumers as the values obtained are below the FAO/WHO limits, but the tomato and its derived products is not alone source of dietary nitrate and nitrite. Therefore, certain group of consumer such as vegetarians, young children and elderly with cardiovascular problems and kidney deficiency who may intake these food items for long term should be extra cautions as they are more susceptible to toxicities.
CONCLUSION
In spite of the overuse of fertilizer practiced by the farmers especially in Tehran-the capital city of Iran , the accumulation of both nitrate and nitrite content in samples of different cultivated crops shows that tomato fruits contain the low nitrate content, while in ketchup and pizza sauce nitrate content shows a significantly higher nitrate levels( p<0.001 ). On the contrary although tomato juice has the lowest content of nitrate, this product has the significantly highest nitrite content among tomato derived products (p<0.003). In addition the result proved that the tomato product contains high nitrate content than the pulp. The result also shows high nitrate content in ketchup than other products and high nitrite content in Tomato Juice samples.
